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CONTROL INSTALLATION PROVIDING FOR SMOOTH
TRANSFER BETWEEN DIGITAL AND ANALOG
CONTROLS

The present application is a continuation of application Ser.
No. 667,162, filed Sept. 12, 1967 and entitled “Control Instal-
lation,” now abandoned.

This invention relates to a control installation for con-
trolling device such as, for example, a valve.

The invention is of use more particularly in the case in
which the control installation comprises a digital computer
receiving data on a set value and the actual value from the
device, the latter being controlled, e.g., through the agency of
a valve, and giving indications to a decoder controlling such
device.

It is an object of the invention to arrange for the case in
which an analogue controller has to be substituted for the
digital computer used for direct supervision of the device to be
controlled. A substitution of this kind occurs more particu-
larly in the event of the digital computer failing.

The difficulty in such a substitution is that it is essential not
to have any lack of smoothness in the control at the time of the
changeover from the digital computer to-the analogue con-
troller.

According to the invention, there is provided a control in-
stallation for controlling a device, comprising a digital com-
puter for receiving data on a set value and an actual value
from the device and giving indications to a decoder con-
trolling the device, characterized in that the installation com-
prises an analogue controller which is connected in paraliel
with the computer to the circuit receiving data on the set value
and actual value, and a changeover device which is disposed
before the decoder and which can provide a changeover from
control by the computer to control by the analogue controller.

The invention will now be described by way of example with
reference to the accompanying drawing, the single FIGURE of
which is a control diagram for a flow.

The installation shown is for controlling a flow regulated by’

a controlled device in the form of a valve 1. The control is nor-
mally provided by a digital computer 2 which acts directly on
valve 1. Computer 2 receives data by way of a circuit 3on a
set value ordered by the user, and also receives data on the
value of the rate of flow by way of a circuit 4 connected to an
element § for measuring the rate of flow regulated by the valve
1.

The computer 2 gives control instructions for the valve 1 via
a circuit 6 and a shaping circuit 7 controfling the rotation of a
stepping motor 8. Each impulse received thereby rotates the
same to.one or the other direction through a small angle, in ac-
cordance with the instructions given by the computer. The
shaft of motor 8 drives a nonreversible reducer (not shown)
which increases or reduces the force of a spring 9 coupled
with a balance. The same takes the form of a balance beam 10
pivotable on a spindle 11. A ferrite member 12 is disposed at
one end of beam 10 and a winding 13 is disposed at the other
end of beam 10. Disposed opposite the member 12 is an in-
ductance 14 connected to an oscillating amplifier 15. Winding
13 is connected to output circuit 16 of amplifier 15. Circuit 16
supplies a current-to-voltage converter 17 governing the posi-
tioning of valve 1.

That part of the installation which comprises the shaping
circuit 7, motor 8, spring 9 and balance 10, 12-14 and the am-
plifier and oscillator supplying the converter 17, is known and
need not be described in full. The shaping circuit 7 and the
motor 8 with which the balance is associated form the decoder
of the installation.

5

15

20

25

35

45

50

55

60

65

In the event of a failure of the computer 2, the same sends

< an instruction to.cut in the emergency analogue controller.
This instruction can go to winding 18 of a relay which causes
moving part 19 of such relay to change over from a contact,
closing the circuit controlled by the computer, to an inopera-
tive contact 21 which cuts out computer control.
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The installation according to the invention comprises an
analogue controller which will now be described and which

takes the place of the computer 2 in the event of a failure
thereof. The installation comprises first an analogue amplifier

22 which receives data on the set value via a circuit 23 and
data on the actual value via a circuit 24. The analogue amplifi-
er 22 energizes winding 25 of a relay of which a moving con-
tact 26 can change over from a contact 27 to a contact 28, on
which there is no control and which corresponds to the
equilibrium state, as far as a contact 29. The contact 27 cor-
responds to actuation of the motor 8 to ome particular
direction and the contact 29 corresponds to actuation of the
motor 8 to the opposite hand. The contacts 27, 29 are con-
nected to shaping circuit 7 for controlling motor 8 and for
control purposes in the event of computer 2 failing.

The shaping circuit is energized via contacts 27, 29 from a
pulse generator 30. The same is connected to a contact 31,
which can be contacted by moving part 32 of relay 18 when
the computer has ordered a changeover from computer con-
trol to analogue control. The part 32, which was in the in-
operative state on a stud 33, changes over to contact 31, and

" the pulse generator 30 can energize shaping circuit 7 by way
of moving contact 26 disposed on one of the three contacts
27,28 and 29:

As will be apparent, the analogue controller is connected to
the decoding circuit in parallel with the computer.

The feedback chain 34 can directly connect the analogue
amplifier 22 to a current-to-voltage converter 35.

When the changeover relay 18, 19 changes over from con-
trol by computer 2 to control by the analogue controller, the
decoder output current is not immediately affected by this
changeover, and the balance 10-12 and 13 remains in the
position in which it was before disconnection.

The analogue amplifier 22 can be embodied by any high-
input-impedance device having sufficient gain to trigger the
three-position threshold relay for an input deviation compati-
ble with the required accuracy which is, as a rule, of the order
of 0.25 percent of the total scale.

The motor 8 which comprises a nonreversible reducer, pro-
vides consecutive rotations through a small angle which
slightly increase or diminish the force of the spring 9 and
therefore the voltage of the output current, the amplifier and
oscillator 15 making the output current variation dependent
upon the force of the spring. The output current is chosen to
be about 0.1 percent of the total scale for each stepwise rota-
tion of the motor shaft. )

The converter 35 can take the form, for instance, of a re-
sistance in the output circuit and some R.C. filter networks. A
converter of this kind is familiar and needs no special descrip-
tion. i

The feedback chain 34 is identical to the feedback chain for
a conventional analogue controller, comprising a potentiome-
ter and an R.C. PID (proportional-integral-derivative action)
circuit.

What is claimed is:

1. A control installation for controlling a setting device
comprising )

a decoder controlling the setting device from digital signals,
inputs for said decoder, a digital computer and an analog
controller each one receiving data on a set value and an
actual value,

a pulse source,

a multithreshold relay responsive to the output signal of said
analog controller and operative to selectively connect
said pulse source to said inputs of said decoder and switch
means operative to selectively apply to said decoder an
output signal from said digital computer and pulses from
said pulse source through said relay.

2. A control installation as set forth in claim 1, wherein said
switch means is automatically responsive to a relay operated
by said digital computer.

* ¥ %

* *



